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Figure 2-2:  World Primary Cadmium Production (Morrow, 2010)  
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2.2 Sludge Treatment Methods 
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2.2.1 Anaerobic Digestion 
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Figure 2-5: Aerobic Digester (Electrical-Engineering-Portal, 2012) 
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2.2.3 Alkaline Stabilization 
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Figure 2-6: Composting phases (Organic-Soil-Technology, n.d.) 
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2.3.1 Heavy metal extraction from sludge 
 
??? ???????? ????? ???? ??????? ????? ???? ???? ???????????? ??? ???? ?????????
??????? ???????? ??? ????????? ????? ???????? ??? ???????? ??? ??? ???? ???????????? ????




??????????? ??????????? ??? ???? ????? ?????????? ??? ??????????? ????? ???? ????
?????????????? ???? ????? ??? ??? ?????????? ??? ???????? ??????? ???? ?? ??? ?????????????
?????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????
?????? ???? ??????? ??????? ????? ???????? ????? ?????? ?????? ???????? ??? ?????? ???
?????????????????? ????????????????????????????????????????????????????????????
??????? ?? ??? ?????????? ??? ?????? ?????? ?????? ???? ????? ??????? ????????? ??????
















































































































































































































2.3.2 Nutrient loss during heavy metal extraction 
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3.2.1 Inductively coupled plasma mass spectrometry (ICP-MS) 
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Figure 3-1: Auto Sampler and ICP-MS (7700 Series ICP-MS animation, n.d.) 
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Figure 3-2: Quadrupole Mass Analyzer (7700 Series ICP-MS animation, n.d.) 
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?3.2.2 TNT Kits 
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Figure 3-4: Digital Reactor Block (DRB200) (Hach, n.d.) 
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3.3.2 Heavy Metal Analysis 
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3.3.4 Leaching Experiment 
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Figure 3-7: Sludge Treatment Units (Pilote, 2010) 
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4. Results and Discussion 
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Figure 4-1: Total Calcium in 2010 and 2011 (Pilote, 2010), (Pilote, 2011) 
 
Figure 4-2: Total Calcium in 2010 and 2011 (Pilote, 2010), (Pilote, 2011) 
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Figure 4-4: Total Calcium in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)  
?
Figure 4-5: Total Magnesium in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)?
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Figure 4-6: Total Iron in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)?
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Figure 4-8: Total Arsenic in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)  
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Figure 4-10: Total Cobalt in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)?
 
Figure 4-11: Total Chromium in 2010 and 2011 (Pilote, 2010), (Pilote, 2011) 
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Figure 4-13: Total Mercury in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)?
 
Figure 4-14: Total Molybdenum in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)?
 








































































Figure 4-16: Total Lead in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)?
 
Figure 4-17: Total Selenium in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)?
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4.2 Leaching Experiment Results 
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4.2.3 pH in the product 
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4.3 Comparison to produced biosolid in 2007 
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4.4 Comparison to Milorganite biosolid 
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Table ? -10: Comparison of Secondary Macro and Micro Nutrient Concentration between Milorganite 
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Table 4-11: Removal percentages of heavy metals in preliminary tests 
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Table ? -12: Removal percentages of heavy metals in preliminary tests 
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?????? 37.35% 18.20% 4.18% 3.41% 
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5.3 Future work 
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